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Our Mission:
PV Power Developments at Landfill Sites Using Simpl e, 
Fixed Tilt, Polycrystalline Solar Cell Technology.
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Team Values
� Cost-effective execution

� Use most efficient technologies

� Operate safely

� Operate collaboratively and as a 
good neighbor



Landfill Gas-to-Power

Large Scale Solar Facilities Face Permitting, Finan cing, and 
Interconnect Challenges. 
Not so for PV Developments on Urban Located Landfil ls.
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Landfill Gas-to-Power

PV Solar Power
A photovoltaic (or PV) cell is a specially treated wafer of silicon, sandwiched 
between two thin contact plates. The top contact is positively charged and 
the back contact is negatively charged, making it a semiconductor.

• The n-type semiconductor has an abundance of electrons, giving it a 
negative charge, while the p-type semiconductor is positively charged.

• Electron movement at the p-n junction produces an electric field that 
allows only electrons to flow from the p-type layer to the n-type layer.

• When sunlight hits the solar cell, its energy knocks electrons loose from 
the atoms in the semiconductor.

• When the electrons hit the electrical field, they’re shuttled to the top 
contact plate and become a usable electric current.

• PV panels are mounted in racking systems specially designed to 
accommodate landfill-specific requirements such as “no cap damage” 
and “waste settlement.”

A typical racking module 
is 10ft. By 20ft. and 
generates 2.5kW. This 
translates to about 1MW 
from every 3-5 acres.
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Landfill Sites are Excellent Platforms for PV Solar  Facilities. 
Flat Acreage, Close to Load and Interconnect, Putti ng 
Otherwise Unusable Acreage Back to Use. Projects are 
Technically Straightforward but Administratively Co mplex.

Perforated
Gas Pipe

Methane and
Carbon Dioxide

Methane and
Carbon Dioxide

Blower & Flare 
Station

Power Generation via Gas Turbine
or Steam Cycle Systems 

Waste/
Complex
Organics

Organic
Acids

Landfill
Gas

Landfill Gas
Collection Wells 
in Waste

Landfill gas (LFG) migrates to 
waste prism extraction wells and 
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DC/AC Inverter
Necessary to convert 
electric current for 
consumer use

Solar Power to the Grid
Excess energy from the solar array is 
fed into the power grid. It helps 
provide extra electricity to the 
community, especially during peak 
daytime hours.
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� Over 400,000 identified 
Brownfield sites in the United 
States

� 16 million acres are available 
for development of renewable 
energy

� That’s enough land to generate 

According to U.S. EPA, There is No Shortage of 
Brownfields and Landfill Site Acreage Which Could 
be Suitable for Renewable Energy

� That’s enough land to generate 
approximately 3,175,000 MW 

� 32 Landfill Sites identified in 
Puerto Rico with 1,300 acres 
available for development 
which could generate over 
2,000 MW

Ref: www.epa.gov/renewableenergyland

Puerto Rico



A Landfill Site is a Good PV Development 
Candidate if Certain Screening Criteria are Met.
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Future Use) Point

Adjacent Load 
(PPA Approach)

State-Mandated 
Renewable 

Portfolio 
Standards

Green Corporate 
Goals

Project 
Financing
• External
• Internal



The Stages in PV Solar Power Plant Development.
The Challenges Lie in the Front-End Permitting.

Site 
Identification

Civil Engineer 
Selection

Site Control*

Contract 
Execution

Site Plan / 
Layout Design

Site UpgradesEarly Planning, Negotiations and 
Project Marketing Phase
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* Can be in form of an “option agreement” between landowner and solar project developer, or a longer term land lease. Option would convert to a 
land lease once the scope and economics of the proposed project are better defined, such as at the execution of a PPA.

Financing
Technology 

Provider/EPC 
Contractor
Selection

Tariff Rate 
Determination

Permit 
Acquisition

Contract 
Execution

Power 
Purchase 

Agreement 
Execution

Power 
Scheme 
Design

Inter-
connection 
Agreement 
Execution

Site Upgrades

Procurement

Commissioning
Operations 

and 
Maintenance

Project Marketing Phase
• Power Purchase Agreement 

(PPA) Proposal and/or 
Negotiations

• Power Marketing
• Interconnect Study
• Environmental Permitting 

Including Any EIR Work and 
Associated Environmental 
Document Revisions

• Facility Conceptual Design
• Project Economic Calculations



To Construct a Solar Power Facility on a Landfill, the Solar Developer 
Needs to Also Have a Rigorous Understanding of Land fill Closure 
Engineering.
PVNavigator, LLC Provides this Integrated Capabilit y. 

LFG
Rainfall

Cover Cracks
• Gas release point
• Rainfall infiltration 

point

Multilevel 

Rainfall

Rainfall

LFGLFG and 
Leachate to 
treatment
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Deep prism gas
extraction wells

• Typically 1 well/acre Leachate

Lateral migration 
of landfill gas

Multilevel 
gas 

monitoring 
probes Adjacent residences

Perimeter compliance goals
• Create a subsurface (“picket-fence”) gas migration barrier
• Standards: For OII, CH4 < 5%; For BKK, CH4 < 0.1%;

VC in 10–4 to 10–6 risk range
• PNL has worked  these issues at U.S. EPA regulated landfill closures in Region 2

LFG

LFG

Landfill Cap

LFG

Possible impacts to 
Groundwater

GW Perimeter gas extraction wells
• Controls lateral gas migration



Key Design Criteria are Minimal Settlement & 
The Continued Need for Cap Functionality.

Design considerations include 
eliminating cap penetration, 
continued functionality of the ET 
cap, storm water management, wind 
design and insuring protectiveness 
during an earthquake event.

Design of PV Array will take into 
consideration:

1. Settlement
• Total
• Differential

Settlement monument

Electrical lines in above-ground, 
lightweight, flexible steel conduit

1SunPods solar array 

Pre-cast concrete footing
SunPods adjustable 
footing Ballasted racking

Types of footings for 
rigid glass solar panels
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• Differential
2. Panel placement on cap

• Spread footings
• Anchors

3. Continued performance of 
evapotranspirative (ET) cap

• Infiltration minimization
• Vegetative growth

4. Stormwater management
• No standing water
• Runoff management

5. Other

Settlement monument

2

1

3

4
ET monocover

Drainage swale

SunPods solar array 
with adjustable footing

Swale cross-section 
design

Landfill ET 
cap designs



PV Navigator Prefers Prefabricated, Racked PV 
Systems Specifically Designed for Landfill Caps .

Features of SunPods Landfill PV Solar Unit
� 2.5 kW per array (as shown)

• i.e. 400 arrays per MW
� Arrives prefabricated 

• Minimal onsite assembly
� 20 ft X 10 ft arrays 
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� 20 ft X 10 ft arrays 
� Weighs 3,500 lbs, supported on a  

leveling support system
• Eliminates landfill cap 

penetration
• Self ballasting

� 10 Gauge steel frame
� Rated to 130 mph + wind speed
� Ready to connect 
� Minimal maintenance



PVN’s Mainland Solar Development Projects.

NV

OR

ID
1. Avon Refinery: 10 MW
2. Purity Landfill: 1MW
3. OII Landfill: 4MW
4. BKK Landfill: 10MW
5. WDI Landfill: 4MW
6. Big Bear Landfill: 2MW
7. Gemcor Site (Chevron Landfill): 10MW
8. Milliken Landfill: 5MW
9. Barstow Landfill:  10MW

West Coast

MA

VT
NH

NY
CT

RI
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11
10 10. Buena Vista Landfill: 1MW

11. Delaware City: 4MW
12. Ocean Township: 5.86MW
13. Lumberton Landfill: 2.4 MW
14. Owens Corning Landfill: 

3.1 MW

East Coast

1

2

3 4
5 68

7

CA

NV

AZ

NJ
PA

DEMD
OII Landfill: 4MW

BKK Landfill: 10MW

Avon Refinery: 10MW

Buena Vista Landfill: 1MW

12
13

9
14



PVN Has a Partnership with Chevron Energy 
Solutions, Specifically for Landfill Projects. 
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Community Outreach and Project Advocacy is Conducte d 
via Public Meetings…Where Resistance is Typically Fo und 
to be Low.
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Conceptual Plan for a 2MW PV Solar Installation on Top 
Deck of Capped, Closed Anguilla Landfill, St. Croix , USVI

PLAN
� Top deck development only

� PVN solar team will work with 
landfill closure design team 
(VI WMA) to formulate an 
integrated environmental 
closure/PV design 

� Install 800 fixed tilt, 
polycrystalline solar racks on 
the landfill’s capped top deck 

� System capacity would be 
approximately 2.1 MW for 
Anguilla

• Total landfill generation 
capacity could be 
augmented with a LFG to 
power system

� Facility would operate 
continuously for 25-30 years
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The California Energy Commission is Funding a 
3 Year PVN Solar Pilot Test Program at a Closed 
Landfill Site. The Goal: Derive Design Criteria

Figure shows a small scale, PV solar rack pilot sys tem, located on 
a landfill cap. The purpose of the pilot unit is to  measure and 
monitor the systems power generation operating perf ormance on a 
landfill site where prior desk-top calculations hav e shown the 
installation of a 1 to 10 MW PV solar facility may be technically and 
economically viable. 

The pilot facility would typically be operated from  1 to 2 years, 
thereby permitting any effects of the solar system on the cap (e.g. 
in the form of increased load and altered storm wat er management) 

Software Generated Data Display

1

9
13

Goal: The collection of power generation 
performance data as well as information on any 
impacts the solar racking system may have on the 
landfill cap’s functions regarding gas collection and 
infiltration minimization.
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1. WiFi/telemetric system data collection/transmissi on

2. Reference settlement monument

3. Landfill lateral gas collection system (which may  or may not exist 
for the selected landfill)

4. Landfill waste

5. Engineered landfill cap/cover. This can be an ET monofill or a 
multilayer RCRA equivalent cap

6. Weather station

7. Wireless strain gauge monitoring system, or assoc iated system 
to measure strain changes in the solar panel rackin g system

8. Tilt gauge

9. System orientation monitoring

10. Power generation capacity over entire annual cyc le

11. Storm water run off management

12. Monitor growth of cap’s vegetative layer under a rray

13. Panel washing and associated water use; methods and frequency

in the form of increased load and altered storm wat er management) 
to be evaluated. 

1

2

3

4

5

6

7
8

10

11

12



1. Project Navigator, Ltd.’s solar company, PV Navig ator, LLC, was awarded a grant from 
the California Energy Commission (CEC) to pilot tes t the performance of racked, PV 
solar modules, on a closed California landfill site . The business and scale-up premise 
is that 1,000’s of acres of closed and capped landf ill space, close to urban load, make 
ideal siting locations for MW-scale distributed PV power installations.

Courtesy of New Cure, Inc. (NCI) and U.S. EPA, the pilot system has now been installed 
and is operational on the top deck of the south par cel of the Operating Industries, Inc. 
(OII) landfill in Monterey Park, CA. 

A CEC representative visited the project site on Ma rch 7, 2012.



2. The entire pilot installation is comprised of th ree (3), 10 ft X 20 ft, PV racks, 
each weighing about 3000lbs. The racks are self-bal lasting, with no need 
for tie down, and thereby cap penetration (which is  a major consideration 
in any post-closure, landfill-located development.)  

At OII, two (2) racks are positioned adjacent to ea ch other (with only one 
having the PV modules for power generation.) The re lative positioning of 
the racks will be monitored during the test.

The performance of the PV-module rack will be close ly monitored, as 
described in illustration 4.



3. A third rack is located approximately 200 ft fro m the 2-rack system. This 
3rd rack’s location has been accurately surveyed re lative to the 2-rack 
system, with the objective of trying to evaluate th e effects of any 
differential landfill settlement on the performance  of a more extensive, 
larger MW-scale system. 



Lessons Learned After 5 Years of PV Navigator’s 
Solar Project Development Efforts

� The challenges are in (1) permitting , 
and (2) finding a power off taker
who’ll pay enough (cents/kW-hr) to 
make the economics work

– Technology and construction 
challenges are secondary

� Have a good (probabilistic?) 

� Regarding landfill post closure use:

– If considering a closed landfill, 
evaluate the quality/quantity of 
existing site characterization 
data, esp. “geotech.” Keep 
costs down by leveraging past 
technical info.� Have a good (probabilistic?) 

economic model

� Define and negotiate with the 
potential offtaker(s) early

– Perform power interconnect / 
feasibility study early in the 
process

� Bid the forecasted power from the 
development into utility RPS RFOs
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technical info.

� Develop a project fact sheet, early, 
and discuss with all possible 
stakeholders

� Enter into a Letter of Intent (LOI) 
with Municipality to investigate the 
project’s technical and economic 
feasibility 



PV Navigator, LLC At-a-Glance.
We Plan, Permit, Design and Develop MW-Scale PV Sol ar Power 
Facilities on Landfills and Brownfield Sites.

PV Solar on Landfills Focus CA and NJ Sites in Permitting 300 MW Development Pipeline Technical Expertise 

|  20

Distributed Generation’s Growing Importance 6 MW Southern Ocean Landfill Project (NJ) Use of Simple, Fixed Tilt, PV Systems Caribbean Growth Initiative 

Competitive PV Economics ($1/Watt by 2017) Planning and Permitting Using Existing Data 100,000’s of Candidate Sites Nationwide Established Teaming Partners 



PVNavigator, LLC (PVN)
PERFIL DE LA EMPRESA

Qué Hacemos

� PVN desarrolla una escala de megavatios (MW), instalaciones de enegía
fotovoltaica en los vertedenos y zonas industriales abandonadas

� Fija la inclinacíon, auto-montado, instalaciones con balasto

� Aproximandamente 50 MW de capacidad del sitio en Los Terminos de 
Acuerdo

� Mas de 300 MW en proyectos general de PVN

Quiénes Somos

� PVN es una subsidiaria de propriedad total de Project Navigator, Ltd. 

En Donde Trabajamos

� Proyectos principalmente en California y Nueva Jersey

� Metas de expansíon en el Caribe

Cómo Lo Hacemos

� Sitios detallados y conocimiento de vertederos

� Conocimiento de las hectareas de empresas en la lista Forune 500”

� Excelente relacíones con las agencias reguladoras

� Experiecia obteniendo permisos de fotovoltaica para los vertederos
cerrados� PVN es una subsidiaria de propriedad total de Project Navigator, Ltd. 

(www.ProjectNavigator.com) 

• Financiación interna (hasta la fecha)

� Formados por ingenieros, expertos en desarrollo de la tierra y energía

� Cuatro años de crecimiento y esfuerzo de marca

� Relacíones con Enel, Gestamp y Chevron Energy Solutions
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cerrados

� Aprovechar las technologías probadas de fotovolataica y aplicar a los 
vertederos

• (ejemplo PVN’s Beca de La Comisíon de Energía de Califonia)

� Reconocimiento de marca esta criciendo

Proyectos Representativos
Vertedero de 
Barstow, CA

20MW

Ocean Township, 
NJ

10MW

Buena Vista 
Township, NJ

1MW

Vertedero de Big 
Bear, CA

2MW

Vertedro de Owens 
Corning, NJ

3MW

Vertedero de Milliken, 
CA

5MW

La Comisíon de Energía de 
California

Beca de estudios

Contactos: Ing. Raudel Sanchez  |  714-926-1821 
rsanchezr@projectnavigator.com 

Robert Potter  |  714-926-9630 (movil)
rpotter@projectnavigator.com


